Exosomes derived from cardiac parasympathetic ganglionic neurons inhibit apoptosis in hyperglycemic cardiomyoblasts.
Diabetic cardiomyopathy is known to involve two forms of cardiac cell death: apoptosis and necrosis. However, it remains unknown whether hyperglycemia-induced apoptosis in the H9c2 cell culture system is inhibited by parasympathetic ganglionic neurons (PGN) derived exosomes (exos). We isolated PGN and sympathetic ganglionic neurons (SGN) from the right stellate ganglion in rats, and derived exos from these sources. H9c2 cells were divided into 4 groups: (1) Control, (2) H9c2 + Glucose (100 mmol/L), (3) H9c2 + Glucose + PGN-exos, and (4) H9c2 + Glucose + SGN-exos. We determined cell proliferation and viability with an MTT assay kit, and assessed apoptotic cell death with TUNEL staining and ELISA. Data were further confirmed by analyzing the presence of pro-apoptotic proteins Caspase-3 and Bax, and anti-apoptotic protein Bcl-2. Glucose exposed H9c2 cells significantly reduced cell viability, which was improved by PGN-exos, but not by SGN-exos. Furthermore, increased apoptosis in hyperglycemia in H9c2 cells was confirmed with TUNEL staining and cell death ELISA which demonstrated significantly (p < 0.05) reduction with PGN-exos treatment, but not with SGN-exos. Moreover, high expression of pro-apoptotic proteins Caspase-3 and Bax was reduced following treatment with PGN-exos; however, SGN-exos were unable to reduce the expression. Significantly reduced anti-apoptotic protein Bcl-2 following glucose treatment was improved with PGN-exos. Therefore, our data suggest that hyperglycemia induces apoptosis in H9c2 cells and decreases cell viability, and that PGN-exos are able to inhibit apoptosis, improve cell viability, and restore levels of anti-apoptotic protein Bcl-2.